This research paper identifies and explores the opinions and attitudes of young people about urban transport. It is the first study on this topic, based on the survey, analysing the mobility choices of young adults (more specifically, Generation Y) in Poland and for countries in Central and Eastern Europe. The aim of the paper is to show their travel behaviour from sustainable mobility perspective. The primary data was obtained through the online survey. The data analysis was held with use of factor analysis and ANOVA. The research results indicated the variables influencing the environmental dimension of sustainable mobility attitudes of young adults in four areas: the ecology-oriented approach to transport, opinions about sharing economy, public car concept and future transport system. The analysis of variance revealed significant differences in the ecology-oriented approach between people born in different decades, between men and women and between people with driving licences and people without them. Those results provide the insights for local authorities and mobility service providers. The recommendations at the end of the paper focus on the need for continuation of research in similar fields.
Introduction
Growing cities and their populations have become a challenge for today's researchers, local authorities and business decision-makers. One of the problems troubling the current politics is meeting the requirements of sustainable transport, especially when urban residents present the opposite needs. The level of the air pollution, congestion traffic and lack of the accessibility of the public transport for the suburbs were at the basis of creation of the new order in cities, and the main tool for making that happen was the SUMP-sustainable urban mobility plan [1] . The urban transportation system is represented by various features: safety, accessibility, profitability, multimodality, integration, efficiency, sustainability and many others. As a result, mobility management has become one of the main areas of interest for local authorities and researchers.
Sustainability is the construct of three dimensions: economic, social and environmental. Within the urban logistics area, including urban transport, those dimensions can be addressed, among others, by behaviour of different stakeholders (residents, workers, tourists), in different age groups, preferring different lifestyles [2] . The objective of the transport system should be to improve the quality of life in the city and suburbs by ensuring a safe, reliable, integrated, multi-modal, effective and eco-friendly transport system (especially by using low-emission and zero-emission vehicles, park and ride solutions etc.) [1, 3] It should be a result of an integrated approach to coordination and cooperation of different stakeholders, including the authorities, service providers and city users [4] , also, by using benchmarking practices [5] . The range of possible solutions in the huge part relates to residents, workers and tourists, whose transport is dominated by private vehicles. Their eco-friendly transport 2. Literature Review
Sustainable Urban Transport
The sustainable urban transport, in many cities represented by the SUMPs, aims at, among others, improving the quality of life within the city, and also for the suburban zone, being an inseparable part of city life, connected to the centre by a network of transport lines. Involving the stakeholders into policy planning and integrating the functional policies (sector policies, such as safety policy, social policy, education policy, marketing policy and environmental policy) should create a good benchmark to achieve the goal [7] [8] [9] . The multi-actor approach causes a number of difficulties in planning activities because each stakeholder has different goals and requirements, so first steps in this procedure should be informing, consultation, open discussion and co-decision making [10, 11] .
The wide range of possible specific aims of urban transport should cover the economic, social and environmental dimensions of sustainability (see Figure 1 ). They are much related with each other. The most often discussed and described is the last one, concerning reducing travel-trip substitution (e.g., home office), the distance (e.g., combining living and shopping functions of new and old buildings), shifting modes (reducing private car use, promoting cycling and multimodality), decarbonisation (zero-or low-emission mobility) [12] [13] [14] [15] . Those areas are addressed by the policy-makers to fulfil the assumptions of improving decarbonisation of cities [13] . Sharing economy is one of them, being a sustainable resource management, and at the same time, efficient assets management. Today over 70% of Europeans live in cities, and the whole economy loses 1% of GDP every year because of congestion, and this is why urban mobility has to be optimised [13, 16] . New solutions for the mobility of people have been introduced mostly in cities. Among these solutions are free-floating and station-based car-sharing systems [18] , integrated passenger transport system and shipping tariff [19] , bus rapid transport, fare management integration, payment systems integration, smart cards systems, bike-sharing systems [20] , prioritization of buses (dedicated lanes), park-and-ride facilities, public cars, development of pedestrian infrastructure [21, 22] , free-fare public transport [23] and many others.
According to Tilley and Houston [24] , social and demographic changes may have a strong influence on mobility trends, especially in urban and suburban areas. There can be a wide range of determinants influencing such a trend, and also the environmental attitudes of urban residents, especially young ones [2, 24, 25 ].
Mobility Patterns
Mobility pattern as a complex construct [6] , is presented in the literature as the same concept as travel choices, travel behaviour, travel pattern and transportation lifestyle [26] . Mobility and travel studies regarding urban transport have been carried out since the middle of the 20th century but gained popularity in the last ten years. The history of travel behaviour from the late 1960s was presented in detail by Wittwer [27] . Besides, a broad description of the travel behaviour patterns was presented by Sigurdardottir et al. [28] .
For the purpose of this study, and according to the studied literature items, we define the mobility pattern as the same construct as travel behaviour and as a group of variables influencing the choice of transport modes and means, both for commuting and non-commuting journeys. We define this set of variables as consisting of three areas, similar to those described for sustainability: economic, social and environmental [29] . The last of them is the main topic of this study.
The area of mobility studies is based on different fields of knowledge: logistics, economic geography, transport economics and spatial analysis. This interdisciplinarity causes many difficulties in preparing the complex study of the mobility patterns but also is a chance for combining the research of different specialists to create a reliable methodology to measure the mobility attitudes and choices. Notably, in the early studies about travel behaviour, the socio-demographics is underemphasised and overlooked [30] . Nowadays, more research differentiates the mobility choices according to birth cohort, gender and belonging to identified socio-spatial groups [24] . Social factors, New solutions for the mobility of people have been introduced mostly in cities. Among these solutions are free-floating and station-based car-sharing systems [18] , integrated passenger transport system and shipping tariff [19] , bus rapid transport, fare management integration, payment systems integration, smart cards systems, bike-sharing systems [20] , prioritization of buses (dedicated lanes), park-and-ride facilities, public cars, development of pedestrian infrastructure [21, 22] , free-fare public transport [23] and many others.
The area of mobility studies is based on different fields of knowledge: logistics, economic geography, transport economics and spatial analysis. This interdisciplinarity causes many difficulties in preparing the complex study of the mobility patterns but also is a chance for combining the research of different specialists to create a reliable methodology to measure the mobility attitudes and choices. Notably, in the early studies about travel behaviour, the socio-demographics is under-emphasised and overlooked [30] . Nowadays, more research differentiates the mobility choices according to birth cohort, gender and belonging to identified socio-spatial groups [24] . Social factors, especially equality of men and women in the developed countries, lately also in developing ones, are taken into consideration in those studies [24, 31] . People generally tend to acquire the mobility patterns from their parents and grandparents (socialisation on adult travel behaviour), and continue them in a natural way [32, 33] .
The conditions mentioned above constitute grounds for including social scientists and psychologists in mobility research. Therefore, the "mobility socialisation" direction in up-to-date literature is popular. This socialisation is defined as a process making the individual a part of the mobile society, in the area of terrestrial mobility. The result of this is the mobility lifestyle, called by us as the mobility pattern, the long-term mobility behaviour, also related to the mobility over the life course. The multi-dimensional set of important variables influencing the mobility demand have to be justified and their impact presented. Those variables depend on accessibility, lifestyle, childhood and many others [32] .
The most popular in the current literature is the research made in urban areas. It is today represented by ca. 60% of the global society, with an expected value of approximately 70% in 2050 [34] . In Poland, the situation is the opposite-the number of people living in the city is getting lower every year, and the number of suburban residents is still growing, regardless of their age [34] .
Y Generation
Generation Y (also called the Millennial generation, Millennials, Next Generation, iPod generation) is currently a mystery for socio-economic researchers [35] . It will also be described by us as young adults due to the fact that in many studies both concepts are used interchangeably [36] [37] [38] [39] . It presents different attitudes, priorities and lifestyles than older cohorts, in different areas-work [18] , home, commuting and travelling [40, 41] , which causes difficulties in marketing and seeking of employment.
There are many inaccuracies in defining the Y generation. Raunio [42] divides the whole Millennials group into few cohorts: Generation Why (1982) (1983) (1984) (1985) , middle-Millennials (1985-1999) and iGeneration (1999) (2000) (2001) (2002) , and the middle one presents the core values and opinions usually assigned to young adults. Some divide the Millennials into the younger (18) (19) (20) (21) (22) (23) (24) and older ones (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) , but sometimes it does not correspond to the most popular approach to generational theory [43, 44] . Generally, Millennials are people born between 1981 and 1999, characterised by the widespread adoption of new technologies, especially the internet, cell phones, and social networks, which have been hypothesised as influencing on young adults' mobility, among others, through using Mobility-as-a-Service services (for example Uber, Lyft) [45] .
Some regularities can be observed in available research results. Older (Baby Boomers, the older part of the X generation) and the youngest cohorts (Z generation) are usually less mobile than the people in their productive, prime age, which currently are the youngest people of the X generation and the whole Y generation. This is the result of their economic, work and social situation.
The gender differences in the mobility area were indicated in the research of Tilley and Houston [24] . Those were a result of multiplication of the women's roles in society (mothers going with children to school or kindergarten, housewives doing the shopping, part-time workers, full-time workers). Women travel more than men, for shorter distances, choose usually slower means of transport, more often active modes or public transport. The situation has changed between 2008 and 2016 and Generation Y women travel more than men in the same age. Young women also are more eco-friendly travellers than men [24, 25] .
There are also some researchers' voices negating the high activity of Generation Y in car mobility in cities and presenting a declining number of VKT (vehicle kilometres travelled) despite temporary short-term increases. What is more, Generation Y have less driving licenses, drive less even if they own a car and use more alternative transport modes [29, 36] .
Using active modes of transport (also called soft modes), especially in cities was presented by Lopez-Carreiro and Monzon [37] . In addition, they often choose dense city areas to rent an apartment or buy one because of the possibility of using soft modes and having access to all shops and other facilities they need. However, it is still unclear if these motivations are caused by environmental concerns only, or not, even if it is important for them. It can be a result of struggling to live healthier than their parents and grandparents. Young people see their parents, grandparents and other older relatives are suffering from diseases caused by unhealthy lifestyles and are trying to avoid these problems when growing old themselves. What is more, they are more willing to live with parents or roommates, starting their families and having children later than older cohorts, so they can use the active modes longer [29, 46] .
The mobility patterns were established to present particular needs and habits of different generations. Those identified for the Y generation are Drivers, Long-distance Trekkers, Multimodals, and Car-less, also differentiated by the neighbourhood to assign the dominating patterns to particular city areas-city centre, districts and suburban zones [47] . The Drivers can be further divided (within the Y generation) into High-frequency commuters, Global Jest Setters, Greenovators and others [45] .
Methods

Survey
The main research method was the survey method, an online survey containing standard layout (headline, main part, metric). The questions were modelled on the available interview sheets and questionnaires in the selected literature. The questions were divided into a few research areas, and one of those were related to the environmental attitudes of young people. The questionnaire contained mostly closed questions and scale questions examining the opinions, behaviour and attitudes of the surveyed persons. The pilot study preceded the main survey (within purposefully selected 42 people born in 1997), then the questionnaire was amended according to the comments of the pilot group. The main survey participants were recruited based on the inclusion criteria (semi-random sampling), which were the year of birth (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) . Aggregated details for the research sample are presented in Table 1 . During the data collection process, 437 fully filled questionnaires were obtained. 
Data Analysis
The data gathered in the survey mostly had a nominal or ordinal character. The participants were asked to express their opinion on a number of statements connected with urban mobility and its development perspectives and various transport modes. Table 2 summarizes the opinions given, which were measured on a Modified Likert Scale from 1 to 7. The higher the mean score, the more, in general, the participants agree with a given statement. If there were a city car offered as a part of the public transport system, I would stop using my own car 2.08
If there were a ban on private cars in the city centre, I would rather use a public city car than a bus or a tram 2.75
Overall, the participants agree with the general statements connected with caring about the environment. The respondents believe that cars should be eco-friendly and that they should be more durable than they are right now. In general, the respondents believe that the introduction of Uber and Uber-like services is a good thing, but they seem to show reservation when it comes to public city cars. They do not believe the public city cars to be a good solution for modern cities and declare that they would not use it themselves, especially not as a substitute for their own car. Even more so, if offered no other choice, they would still prefer to use buses and trams to commute to the city centre than a public car. Naturally, this means that they do not believe in the success of public city cars in Poland.
Exploratory factor analysis was then performed, in order to examine whether the statements can be associated with latent dimensions. Factor analysis is used to reduce a large number of partially collinear variables into a smaller number of variables, which represent latent beliefs of the respondents. This allows us to draw more precise conclusions and facilitates further analysis. The varimax rotation was applied in the analysis to make sure that the extracted factors were orthogonal. This makes the interpretation of the data easier. Table 3 shows the results of the factor analysis which allowed us to identify four components (with eigenvalues >1.0). Factor loadings higher than 0.5 have been highlighted in the table. The pattern of the factor loadings indicates that they can be associated with the necessity for environmentally friendly transport, the shared mobility solutions, the city car systems and their future in Poland. The statements, which have the highest factor loadings in the first factor, reflect the respondent's belief that the cars should be environmentally friendly, that they should be based on renewable sources of energy but also that the public transport should be more ecology-oriented. Therefore, the first factor can be said to reflect the strength of the ecology-oriented approach of the respondent.
The three statements, which are significant in the second factor, reflect the respondent's attitude towards different types of shared mobility concepts, i.e., the carsharing, the bike-sharing (in combination with public transport) and Uber. Although there is some debate, whether Uber should be treated as a shared mobility solution, given that nothing is shared per se [48] . Still, it is associated with carsharing by many people.
The third factor is very specifically connected with the attitude towards the concept of a public city car, which could be rented per hour. Apparently, it is considered by the respondents to be a different concept from the other shared mobility solutions, which were visible in factor 2. The four statements with the high factor loadings in the factor show if the respondent would be willing to use such a service, in substitution of the public transport services or a private car. The factor is also strongly correlated with the overall assessment of the concept of the public city car. Interestingly enough, this factor does not reflect the belief in the success of the public city car concept in Poland, which is strongly associated, on its own, with the fourth factor. This means that the attitude towards the concepts of the system itself shows a different pattern that the belief in the potential success of the system in Poland.
Results
In order to analyse the differences in the four attitudes identified through the factor analysis, we have performed an analysis of variance (ANOVA) with the four factors as the dependent variables. Table 4 shows the differences between groups in regards to their attitude towards the importance of the ecology-oriented approach to transport (Factor 1), shared mobility systems (Factor 2), city car systems (Factor 3) and their future in Poland (Factor 4). The analysis of variance revealed significant differences in the ecology-oriented approach between people born in different decades, between men and women and between people with driving licences and people without them. A post-hoc analysis shows that on average, people born in the 80s are more ecology-oriented than people born in the 90s. Women are definitely more ecology-oriented than men. People without a driver's licence declare themselves to be more ecology-oriented than those who have one. Interestingly enough, there is no statistically significant difference between people in regards to their motorisation status and their default mode of transport. However, the frequency of the use of public transport is correlated with the ecology-oriented approach. People who use public transport at least once a week are statistically more ecology-oriented than people who use it rarely or not at all. No differences were found in regards to other groups.
The attitude towards shared mobility solutions varies depending on the place of residence and the employment status. Residents of large cities (200 to 500 thousand inhabitants and more than 500 thousand inhabitants) are significantly more keen on shared mobility solutions. Obviously, they are also more familiar with them, which means that they have had a higher chance to benefit from them. Although there are bike-sharing systems in a few cities in Poland, which are smaller than that, they are still very rare, whereas they are present in almost all of the bigger cities. Interestingly enough, the year of birth is not correlated with the attitude towards shared mobility.
The factor analysis has shown that it is a concept the public city car, which is separate from carsharing and bike-sharing. Naturally then, the attitude towards the concept is also affected by different factors. Based on the results of the ANOVA only having driving licence affects this phenomenon. Contrary to the expectations, people without driver's licences are more interested in the concept than the people who have them. Possibly the lack of driving experience results in a more positive perception of the concept of the public city car.
The factor analysis has proven that the attitude towards the concept of the public city cars is separate from the belief in their success in Poland. This is further proven by the results of ANOVA with factor 4 as the dependent variable. Unlike the previous factors, this belief seems not to be affected by transportation status but instead by the personal status and the household size. People in an informal relationship are generally more optimistic when it comes to city car concept than people who are married and people who are single. In addition, people who live on their own are less optimistic than people who live at least with one other person in the same household.
Discussion
Despite many literature items referring to the problem of shaping the mobility of young adults, they do not concern strictly the attitudes of young adults regarding sustainable transport. In addition, usually Generation Y is treated as one cohort [38, 49] , but as shown in the study, there are significant differences in the attitudes of older people (cohort born in [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] ) and younger (born in 1991-1999) [39, 44] in regards to the ecology-oriented approach to transport. Surprisingly, it was denied that younger people are more eco-friendly than older ones. Usually, in the literature of the subject, this relationship was described inversely, seeing a less ecology-oriented attitude among older representatives of the generation [6] , mainly because of their life-stage [29, 35] . Having children and being engaged in professional work were seen as important determinants of less ecology-oriented mobility attitudes [36] . In turn, life-stage can be associated with Factor 4 and ANOVA results for this factor, because people in informal relationships and living with at least one person have been more positive about the development of public car concepts in Poland.
It has been possible to confirm the thesis that gender is affecting the environmental attitudes of young adults. Almost all of the identified papers that examined differences between gender representatives indicated that women declared more eco-friendly attitudes than men [24, 50, 51] . Another result of this identified in the literature concerns the attitudes of drivers and people without a driving license. It is obvious that people with a driving license will have a greater propensity to use a car-the least ecology-oriented means of transport [15, 35] . Non-driving people, in turn, choose a different mode of transport; they may also have a greater inclination to multimodal mobility patterns when travelling around the city [36, 52] . Most of them use public transport, so they also present an ecology-oriented attitude [18, 44, 53] . It is also possible to deduce, what should be examined in future research, whether multimodal attitudes can also be presented by drivers using, for example, park and ride solutions in urban areas [2, 54] .
Young adults positively referred to the launch of new mobility services, including Uber and similar solutions, also referred to as Mobility-as-a-Service [45, 48, 55, 56] . The growing popularity of MaaS providers in urban areas may contribute to changes in mobility patterns of young people, as it will require further research in the coming years. People living in big cities rated these solutions higher than residents of smaller cities [57] . The reason for this result may be greater access to carsharing and bike-sharing services in large cities, where these solutions usually appear faster than in smaller ones.
In contrast, respondents presented a different opinion in relation to using the public car. This concept is new on the mobility market and successfully used, but in a few cities [58, 59] . In Poland, it has not been implemented. Perhaps the lack of knowledge about similar solutions and lack of experience in using them caused that the respondents were not favourable to this concept. However, people without a license were more interested in using such solutions, which may be related to their greater tendency to use public transport and multimodal city transport.
Conclusions
This study fills the identified literature gap regarding a thorough examination of the environmental attitudes of young adults in the field of urban transport. So far, dozens of studies have appeared that identify individual elements of the Y generation mobility patterns, but do not fully treat the concept of eco-friendliness of young adults [6, 60] , being a part of environmental sustainable mobility. This article is the first to examine the attitudes of the Generation Y in Poland, referring them only to moving in urban and suburban areas. The remaining ones that have been identified also describe the mobility of the same age group, also in relation to mobility, but typically related to relocation associated with a change of job [61, 62] . Both of these areas are located in an area called terrestrial mobility, but they differ in the purposes of travellers and length of the journey.
Several implications of this study should be mentioned. Firstly, the ecology-oriented mobility attitudes of Polish Generation Y were examined. The added value of this analysis was the investigation of the opinions about the sharing-economy solutions within the mobility market area-shared mobility and public city cars. Therefore, this paper provides the insights into the mobility patterns of Polish young adults in the area of sustainable mobility. Secondly, it gives the opportunity for decision makers to verify and adjust their services to cater to the needs, opinions and behaviour of their customers not only in the analysed national market, but in the whole region. Those include public transport operators and mobility service providers, but also the local authorities, creating sustainable transport policy in cities. Thirdly, this study presents a huge value for the broader audience, especially researchers specialised in the area of urban logistics, economic geography and public transport to compare their research results.
The authors are aware that this research has a few limitations. Firstly, using semi-random sampling study indicates only some possible results in the studied population, and the level of occurrence of particular environmental attitudes may significantly differ from that in the studied sample. Secondly, this study was more short-term-oriented and examined only the currently-declared attitudes of Y generation. A longitudinal research focusing on the changes in mobility in connection with the life cycle of young adults could result in a model of causal relations between attitudes, lifestyle and transport behaviour. There is always a risk of obtaining different research results However, the authors have made every effort to minimise the risks and present the results in the best possible way.
Despite the mentioned limitations, the described research results are promising and provide many future research possibilities, and can also serve as a basis for further studies. They can be used by many stakeholders to review their strategy and verify the offer of mobility services.
Further research should be conducted to obtain more data on Generation Y mobility attitudes (including the environmental ones), especially, if possible, with the use of random sampling methods. A more refined conceptualisation of the determinants of ecology-oriented mobility choices of young adults should be carried out, as the comparison of Generation Y environmental attitudes with those declared by the older generations. In addition, a longitudinal research should be made in order to track the mobility patterns of Y generation. It may have a significant meaning for creating new services in the field of public and private transport, mono-and multimodal transport in urban and suburban areas [57] . These issues in the area of generations' mobility should be addressed in future theoretical and empirical research. 
